Hippocampal neuropeptide Y protein expression following controlled cortical impact and posttraumatic epilepsy.
This study assessed neuropeptide Y (NPY) expression in the hippocampus after long-term survival following traumatic brain injury (TBI) induced by controlled cortical impact (CCI) with or without the development of posttraumatic epilepsy (PTE). We hypothesized that following long-term survival after CCI, the severity of tissue injury and the development of PTE would correlate with the degree of hippocampal neurodegeneration as reflected by NPY+ and neuronal nuclear antigen (NeuN)+ cell loss. Adult Sprague-Dawley rats of 2-3 months of age were lesioned in the right parietal cortex and monitored for seizure activity by video and/or video-EEG. Neuropeptide Y and NeuN immunoreactivities (IRs) were quantified by light microscopy and semiautomatic image analysis approaches for unbiased quantification. Severely injured animals, marked by extensive tissue loss in the ipsilateral neocortex and adjacent hippocampus, resulted in significantly lower NeuN+ hilar cell density and NPY+ cell loss in the contralateral Cornu Ammonis (CA)-3 and dentate hilus (DH). The degree of NPY+ cell loss was more severe in CCI-injured animals with PTE than those animals that did not develop PTE. Mildly injured animals demonstrated no significant change of NPY expression compared with control animals. Our findings of long-term alterations of NPY expression in the hippocampus of severely brain-injured animals can provide important insights into the cellular and molecular consequences of severe TBI and posttraumatic epileptogenesis.